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(54) LAMINATE 

457) The -mveation provide* a laminated product ot 
urettiane-based reslh. That Is. the Invantion ^"Wf * 
continuous relnlorcing fiber to ona "^P**^ 
nataathe airanged fiber with thermoplastic «w»«»?™ 
aorepreg sheet haying 50 % In volimie ia«o ofttw Wsar, 

imeisect flbar direcUons at right angles or further lami- 



nate of tl.epi«preg sheet to form « t*erje.^o«»d «sm 
layer. la.iUnates a urahane-based resin layer on *a 
SSimg fiber-rainfo«:ed resin «^'-^^*"*. P'^f^ 
a urethana-based «sln P^f^^^^.^^^ 
lent dlmenalonal atabiii^ and appncation ability. 
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Technical ReW 
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. isr laminated s'leet Which is obtained by using urethane- 

outdoor llooring. wall cowring and road paving. 
Badcground Arc 

^ noor co-ertng material 9.n.,«ny inCude -d^^d^tone*^^^^^^^^^^ 

based materials and are s^tectlve.y used depending upon PJ^^^,^' J""*'"^^^^,^^^ ,p ^roc^Q and dasign 
resin Is a representative resin-based flooring n«tena. ^J"^^-^:: a cus'hion lite or design tile, 
applbation. Thus, the reain baeomas widespread use for ™ " However, polyvinyl chloride 

Z ream Is also used tor flooring of shops. publ« tea* to^nSilems on 

resin contains a large anaount of pleaUdzer when i«ed '^^^^^^^^^^^lJ^^^^/s.com^rpor. 
inferior dimensional stability with tirne. That is. shnnlcageduetod^^ 

tion orjointa^a. As an^sen«al P^^!-;^^^^ under envlron- 

whh wood-based. «one^>ased and ^^"^^^^^^l^r^^f j,^^^^ <««ctV heated, the tile gi^atly swells 

the other hand remertably tow tempenrture isads to tiia shrinkage and dfvetops a gap al the JO'f*«^- ^^sa proo- 

P-tting direction so as to eliminate iooa. deviation^^dirnensiona. ch^^^ ^ 
fon^diriil andt«nsve«e directions. That is. erti^meV eompli<»ted laying operation |s "^"^f^"!- 

oT^a o£r hand. urethane4«s.d resin is excellent In '"'P^'^-^j^' ^iS^lirSS^'tSS 
Since, chemical raaWonoe and watarpreof p^perty as compared P^l^f ^ ^ l«ir^2'vSemroTtJ.S 
^mnda. corridor floor and root of factories and public aervioea and other ebjecfs where '^'''^^^^f'^^?^^^^ 
^^,SSin particular. Thus, urethane^jasad rash haa flood result «w a high functional flooring "^^-^^ . 
^Se^u^thTr^-^ r^in. genemi appBcation '^O'' to nooHnfl Is to co« or ap^.e*ane 

"".^^^TS^^^. Uantageoos in Increasing A-^^^^XSlX ap^^^ 
en^ surt^ inegularity of the substrate. However, the ^l^^^^^^^^^^^S^ 
site reoulres a long coating time and prolonged curing period. And the apnv coatmg method 

™^.?<!^^>^d^ri^rtdna spaw. Further, generation of urethane iT*rt during course of spraying P«*W«* P"*^ 
r^STp^Scn'oTp^g an aril^e on the whole appOcation area -;;;3^-,S*v;Jtt2.a; 
S^nSI^^Wte^n period. When the substrate is smooth and indineci. rt becomes difficult to coat with a constant 

rdSsr--^-:rp«^^s^^^^^^ 

Uplication period. Thus, after curing, volume ^^'^'^^SZ ^^«age^d pTeCwh'n rheslon to 

period, the opemfwn of eoating and curing urattiane raw '^^'^'^ ^^^^^^'^^ ura#Lie-b«sed resin has also 
» strortdy unceVtein feeling for future dimensional stability and peel.na. Further. cu«d "•^•"^ ^ „ 

jTo^S^nsional stabiliS «Ke poN^ :^r:3r/f:rt rmSrCugT^^^ "^^^^^ 

SpiS2:;:iSrrnarcMi^^^^ 

a great problem to be solved. .^^^n ownh/ ur«thans -based resin has been proposed In Japanese 

' K^oen ntlXs^T-tm »s cu-ed befbre a2>Jf -^"J 

Laid-open Patent hJEl ^-^^^J^' ^^T^^ matertal te put on a portion or the whole area of the substrate to 
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Zr hand, a structure of inorganic ^''^^^'^^^^^Z^I^^'y^eJ, conventional process '^^^J-^ 
layerhas been disclosed in Japanese "-a'-^^P*" ^pp^ ti-ne cannot be reduced as mentioned abo^. 
Sane materials are coated intne appiu:atton «f J^^;*! ^^n"*^^^^^^ malntam dimensional stabihty as overal 
pSier. presence of the inorganic long 'J^^^^^^ZTll^s,^Z^^^ takes place as a resuh ot curing of 
riinat^d product. However, - /'^^ <>! '"^^""^S^^,^^^^ the .ayer. and damage of warpage 

urelhar^e ran materials as mentioned above, shnnKing lorce » 

and peeung develops iBienttjr. the above proWen« and to provide an uiethane-based 



Disclosure of the Invention 
{00081 
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or Mia iM***»iuv.. 

foiced resin leyer is obtained by laminating ^'T*'' "^^"TSfSw surt^ of the resulting laminated pre- 

angles or obtained by further lammatong a „^^^ 

pr«g, and said prepreg sheet has athicknMao*60to l^S^Jimoplaslfc rea'n so as to make a volume ratio of 
fiberto one direction and knpfegnalinfl the arranfled fiber with marmopiasw 
saidrelntoreingfiber40toBO%. k»wnot«dnroducthasatWclme8Sof itoSmm. 

(2) The laminated product according to i . whej^m "^^^ ^JJ^S Sn lSSt« or more prepreg sheets 

a^Tte iarrtnated product according to (1),whe,^n^^^^^^^ 

J artt laminated so as le Irtereect fibar directions at right ^"S^^^^^^f^S tension of 40 to 60 <Jyne«Bn. 

S^SJonona orbothaunacaof the ^f^T^^^^^lXS^^ •^^'^ of 03toS.O 
S Th« tominated pfoduct aocxirdlng to (l). wharain the urethane-baaad i«sin wyar 

r^-'xhe laminated product a«a«flng to 0). Wherein *. ral.-^^ 

« Slassfiberandthetf^rrfwpl^lcj^^^^ 

(6)The»amlnatedpnxliK:taccordlngto(1).wtt«*«nap^r 

surface of flber-reinfoioed resin layer <>PP*««« "^^^^'^^^ ^ ^ '"'^^^ laminated 

The laminated pmduc.««.«ring to (l).wherdr>««^ 

on the suTf^ of flber-«Urto<ced resin "^^J^^^^^'J^^S^^ tayerSs1wtharlam.natad on the 
„ (8) The laminated praductaocording to (7). Wherein aprea8U.e«e.«iflveaan ^ 

surfeceofthe same or cMferent specif Of resU^^^^^^^ 

(9) The tamlnated product according to (7), wherein a non wo»>= 

same or different apeciea of resin layer laminated product is a sheet hartng a 

(10) The laminated product aeeordlnfl to anyone of (i ) to (9). wn 

« width of SO to 2.000 mm. ^ laminated product Is a tile having a side 

(1 i)The laminated pmduet aooording to anyone of (1) to (9). v^ncre 

langth of 50 to 2.000 mm. ^ ^ ^ to f i W or (11). wherein application of two or more 

(laTin applK^tion proce^ ofa l^ir^^^^ 
teminaJfid products to a substrate techaractefizea pyroT«i«a 

so Witt) a sealing agent as jotitt "[^atmant afioordlng to anyone of (1) to (9). 

(13) A ftooring material eonstetlng of the laminated proauci a«» » 

Brtef Oeocripfion of the Drawlfigs 

of laminating a non-woven f^ite on both surteces. 
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Description of Sign 

[00111 

1. Polyester non-woven fabric 

sh?i (Diracdcn at «inf.ro.ng fiber Is perp.n«c«lar to .he c««cfion of .elnio«1ng in 2.) 



3. Rber-«ointoroed resin 

4. Uffithane-based resb 

5. Modified asphatt 

6. Elastomerlc ethyl erte/butene copolymdr 

7. Polyester non-woven fabric 
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Beat Mode for CanvB>9 out the Invention 

invention. No particular ilmltaoon put upon the ^^^^^^^^^^ oonvertionaily be used tor glass flbam. 

preg sheex. sheet in the inventJon include, for 

100131 Representative thormoplastie resins „«i«^ene uolwlnvl chloride and othergenerai 

mer. t^iock copolynw. random copolymer, and ^"^J^ «ff S^^SSSToTlO toS g/lO min. at 230^ are piaT- 
and filler. Marketed products can be used and those havl^a melt flow 1nd«c or i o » w y 

eraWy used in view of production efficienqf f^l^^^^^^^ can be preferatrty incorporated, when 

roolSl The^^thermoplastto resin used for the prepreg sheet in the "^«won w ^ . ^ modifiers 

Sd, With L antioxidant, weathering ^1^*^ Si'J^i^^^l 3^t-1S^^ have already 

for enhancing adhesive strength between rs-nford^ flb«^n<l them«P^^^ ToV exan^le. can be added in ortar to 
been added to rT,ari«ted. therr^oplastlo resin pellets. ^^""'^ f^^^^^^ increased is previously 

,mp««.etherr,«l stability of the thermoptasfio resin. '^'^^^^^'^^S^^^T^ZmT^r. The resulting pellets 

are added to the preparation s*ep of pr.pr^sh««^"» <»^^ 

the stabilizer « di.««y added to the «««-^**"9f^*l*tf ^^'fj^^ ^"Uen tfSed, for example. In Japa- 
[0016] A preferred preparation P^^'^^^^^^^'^^L^T^^^ With a coupling agerttsuch 

iese l>atent HEl In the process, -^jf Jl"^ of the monofilan,ents are col- 

as rme1hacrytov-P">pyltrtmethoxyBUane, and sevemi h""*eds to s«/erai ^ ^ ^„en iheimo- 

^ a- t«i«frf-.«n Is lamlnsted 80 a» to intersect fiber direcflon at rie|hl angles^ dif- 
[00171 When two prepreg sheets of the toiverition is lammaiea so aj w 
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to temperature for meWng the thermoplastic rewn „ have sirfflderiiadhesiva length with a ur»- 

100181 Thefiber-relnfo««d«8h. teyerin the ''^"^"JfPf ^ p,y sepamtton strength of more than 5 ^ 
Ern2t,ased resin. The tem, suffWent f "^"J^^J^.'^i^^^^^^ the urethane-based -f^^-^ 

m Bccordence with JIS A-1454. PP '''P^'^^f^-^'lSe ther^^^^ t«8in«. It Is preferred to previously 
a ply «epa«tion strength of 6 N/cm or ^^^^^^^J^J^,^n^ with a urethene-based resin leyer Sur- 

dlseha.se tn«ument to the surface rf t^t[:'t r» ,^^ surface rr.odificaHon methods is a method tor laminating 

L cr more P«P«9 -^e*" " » "^[^^ ^^f,"" So^I^In tiri^ have an irregular •urtace. ma,v«»er 
on one or both stirtacea of the reauWng ^2^1 S?^e aurfece. and thu* Increase in phyirical 

ends kr-ocK out from the su»»a«^ L ^^po^cTupon the nen-woven for uae. Exemptery 

, adhesive strengm can be expected. N° P^^iculw re^J^ » imp ^ preferably used in particular. Lam- 

melertale of the non*«ven fabric lr«lude ^''^'^^^^'^^L'^T^^ p«cedures as iaminatir^ the above 
ination Of a noivwoven 1^ric on a prepreg ahe^^^^^ 

prapreg sheets each other. The amount of a '^^'^^ P/^'^^^ «rtoodlment of forming 

L,ricThe aiMvennethodforlaminaJinga "^^"^r^^.f^i^ JS^n because the adhesWa strength 
a three layer structure lay lamir^ting the sar,« or ^^^^ 

t>etween aflber-reinfbroed resin ^^^^^^^'''^l^^^^^^s methodeis 
p«sq Ontheotherhand.anottr.erembo<flrr.e^ 

to lamirratelwo or more prepreg sheets ^Jl'^^^^^^'^XnZT^ S «> o^Sn surface tension erf 40lo 60 
oharge treatment on or« or t>o* ^^J*^J^:^^^^Z^^TScm arc diechaige or glow di«*«Be 
dynetem. The term discharge treatment Is reffeired '<>^ ,^ ^y widizing the surface. The dlsoharge 

<^ the surface of a lib«.^«Infoioad resin layer SSr^^^urethlne-based resin layer. Adhe- 

tr^^t can rear«e good adhwten b-jv^ V^'^^^^^^- ^ obtained depending upon the dl^ 
sivesttengm greaterthan the case cfindufton ^ la urtSwoiatte 

chaige treatment conditions. When thesu,fa»«2!:^ 5Z^ 
t^oausasuffiolert adhesive strength cannotl«ota^«d^ 

condition is also unfavoreWe because severe ^^^^^^^^^^Zt^^^r^^'a^^r^tz^r, also be «vo- 
orbtocKlngand other problems ^^J^^'y^'^'^^^^'^;^^^^^ eel^e or different species of resin 

;:^r^ra:;;rr,irt:L:r^^^ 

"ThrulS^ie-based re.n whch can be used ^l^^^^ZTZTJ^:^^^^- 
Sid by^ng tolylene dHsocyanaje. <«2:f l^^rls a ^Tn<^X« which eu,«fn««JquW 

Qvtene otyool polyethylene gl/cot and other pdyote. The hfeh »^^™";^.^^3.^^u^<>4.4'-dlamlno^^ 
SJ:L^Sa'£aVdbycressft,«ng^on.J^^^ 

ane can be used. Krowm catalysis can also be used "^J^^^^l^^^jt^sssAK^n are highly elastic and haw. 
Xrtthe laminated liteolthe indention, prefened matenrts of ^ 
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al8o be preterabty used. incoraoratfi^ci. when needed, with an weathering 

roozsl AS to the method fcr laminating a ^«««'°"^'r9 ^^^^ c^oonents. that is, a main component and cunng 

Sano which horizontally adjustec. in a«t^n<*ar^^ 

l£var. Thajii^thod can fern, a ), prete«bly spre^ad on the ftoer-rein- 

fe«Xsln teyer is horteontalV placed '"J*' ^^^^^T^S^"*"! -"'^ sii«^ivaly <^ be 

1b.O«l «*in l?yar. Further, a unl layerof -«*1^2^''^^J-^r.,edIbrlOT^^ 

laminated on the ttoer-reinforced resm layer. In tt^e '^^.^^J'^Z^ oeiyuiathane. A press machine la used tor a 
louaMMto of sdhealon method can be "^^'^^'"'"f "| polyur«lhane. Mo*- 

balch p«K««. compression molding f " '^.jSr^ef^^^s^^JS 'av ^ and Ineerttd InB, 

rprm:;r^^rp=^?:-^^^^^ 

klone at temperature higher than the "^f l^S^^XK^^d^tTo'i^^nS?^^ room temperatu». As 

po«yurethane on the preheated ^^'^"^'^'^r^^^^^^J^ZZtmt fusion by using an adhesive agerrt. 
knother err^odiment of the batch wemoA. ""^J^Jt^!^^" "^'^'^^^ krt- A fiber-reinforced resin 

A.astillanotnerembodimentofthet>al^meth«>dJj««tr^ 

is inserted i«to a moW for fomilog a tile, and ter^S^n can ^ preferably carried out by 

laminated product On the other hand, .n the cotrtnuous "^^f^^ aT-STand laminaSed on a flber-relnf«x5ed 
using an adruder. Moiten themiopiastic polyurethane b delivered through aTOie 

win Itryar to obtain a laminated product of the "^^^ , fiber^relitforced resin layer ir< the 

, sUe or difterent species of a resin layer on the ^^J'^J^^^^^^'^n layer, warpage is liable to occur, even 
consiating of a fiber-reinfo«:ed resin '^'^"^^"S^^J^. ^ be m^ntained. The warpage is thougirt 
STugh the dimensionaa stability of the '^"^j^P^;'i^;":S^r^^^ resin i^er andthe urethane-based 
tod««lopdue1»thedmerenceof ditnenslonaM^a^S^^^ alone Is heated brfdre ad hermgw a sub- 

Lin layer. Forexample. whan a laminated pn^ct havuig «!»°^**?r^iMJe^ 

SSpurther, the tetrtnated product is cooled from a hot stege ^"^^^^ ^ the substrate so long as 

jSe to^rp lolha bottom side. However, such warpage does "'^ *^!^5^^.S«Bbttny of the laminated pmduc* 
:Sc-int^d'Ses.vee^.sm^n«n^^^^^ of ^^'^J^'^T;^ 

in the invention. In an ~P*^"^'S^*eSZSVpli^ 
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on the basis of the above concepi. it 'sfnost Ideal tnai we s However, no particular •^stricnon b 

2, 1 uSSane-basea resin an6 the thicKness ^J'^ '^^^^^^^'J^^ can satisfactory exhibit cf«,enslonal «^*ty 
S^ed upon th« P«>cess. Becaus. the '--"^ consisting of the at^ve two^yer. aion^ 

and application ability in the absence of danger lor warpage. » (orfurtner laminating non-*«>ven 

Tl,elaminatedprodiK*«fthe,nv.ntion^np^^^^^^^ 

^iiSofced r«s«n layer and urethane-based resin layer exemplified to further laminate a pressure-senaitive 

Ontheiaminatedproducof theinvent^n. ««P^^,^^7S^S,e surface for laminating tt-e urethane- 
Eve layer on the opposite surfaoe of the ^"^J^"^^^^,^ ^ ,am,nated product can be adhered to W-e 
tesed nsalnTayer. By lamlnadon of the P^^^'^^^^^Z^'^T^ ap5h aBon Hme oan be further reduced. No pettie- 
st wit^ "«-ng - ^cfhesive in the ^P'^Xe^Jel^^e jS^su re-sensitive adhealwe layer car. be setecied 
ular nmitation m put upon the P^*^^^;^*^^"' '"^iSd and acryl4wsed pressure^ensltlve adhea«r. 

' rbr^rrxn^ss^rwSJ^^ts^^^^^^^ 

outside of the same or different species or rean layer ^ 

' ---.dprodu...e.r^n«o^2^an^^^ 

sbnaJ stfltoJBty forthe t^o fiber directions. ^^^^^'^^^^-^ that moatof tilea preparedfrom polyvinyl 
tnedimeostonaiatabilityintheinvent,on<^nMtecl^^^^ 

Chloride resin and other con>/entional P^^^!^Zt^\^^!b^t:r^ the phenomenon of knock-out orjolnt expo- 
» (00351 The present inventors have examined seleot^nsh^^^^^ ,ound that a vfeualVoorfimiable change 

i^SindthellnLre«panskH,coeffio,eMof p^lc^^^^ of the tile. According to the 

does no, appear when a <«-^'«^.t^fo-r^:;^^ ^^^^^ InhibWng l^oS<<>ut or joint exposure when a 

vorable tor the same .^aaon as the above ^^f^*?)^ n to 5 mm. When tne thickness ot the 

S»71 The laminate product of the invention and the du^biiity of urethane- 

exhibit dimensional stability of the inverlten. protecting the urethane-based resin ^^r can be 

[^V] On the laminated product ofthe SSS^not ipalring the chamotertstlcs of ttie 

aSi^aflon method of the laminated P~*'«^";:J^'JiS^Sd jSUngto*^ 
K lamlnaSng ^adhesive layer on the laminated ^^^^^^^^^^^ of the invention and m>V^ » 
^l^a^tSodfcrooaflng an ^^^^-^iV^.J^STu^^^^^ '^JTadh^i^ 
the eubstrate. The adhesive ^^f*^ ft preten«« embodimerrt to coat a P«ssore-a««*ive 

ir, the invention, species of substrate and .»^lt «^^ 
suiface irregularity adjuster or primer and suoeessively apply tne 
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suitably selected dapendlng upon the object from, tor example, vinyi-oas^ 



,perty of the urethane-based fWJn m P^*^*'' agents which be preferably used are. tor 



in a 

pro| 



10 



area. 
Exainpte 



f5 Ods. 

(1 > Dimensiorial Change Cf> heating 

□^.sK>na,chang.c,a.aa,-«.atedt.l«b««eenb.ft.reanda1t«rnea«n8a.^^^ 

20 With JIS A-570S, 

(2) Linear expansion coefficient (/"C) 

Ig044] A laminawd lite was cut into dimensions of aoOcSOO ^-in and du nena^^^^ wu me-sur-d 1 0«C and 5C«J. 



25 



[004S] Linear expansion coefficieTit was calculated from the following equation. 

Unear expansion ccefTlctent((''C) = (U 50 -LoV(SO • *-o) 



Lf^ dln\ension at O'C 
30 Ls/y dimension at 50*C 



(3) Warpage evaluation 

rO0461 A laminated tile was cat into dimensions of 300x300 mm, and Maced on a plate. A deg^e of warpage was 
s Sred i ri^oum of maximum relief at the end portion and divided mto the tollowmg clas.es. 

© : Quite no relief (no warpage) was f ound- 
O ' Relief less than S mm was found. 
A : Relief of 5 to 10 mm was tound. 
M> X : Rellef.Jfacger than 1 0 mm was found, 

(4) Evaluation of joint area 

Static ovens were maintained at -20^ and 80»C, '^^P^^^^'^' _ area was visually observed and 

dimensions of 98x98 mm. 
* O : Quite no taiook-outorgap was teund. No peaUng of flte was tound. 

A : Slight knock-out was obseived portionally. 

X : Evklent knockout or joint exposuia was visually obseivecl. The tila wa» peeled. 

55 (5) intsriaysr peeling Strength (N/Cm) 

,004in m aoooniance wUh J.S A.1454. «epa«t,on be*r»en « fib«..^rcad rarin layer and a ure- 

[SSb^aS S, layer 0. the Invention was meaauted by a l BO degree peel strength test 
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(6) Meit Ciow index 

IP0491 Measured in acco«lance with ASTM 0-1238- 

5 Example 1 



so 



resin and nnpregnMedwhuewip g ..t« intersect two fiber dlrecUons at rtgW 

^mpanfed by cut^g Shrinkage oJujBlha^^^ 

tooszi Tile specimens were cut from the laminffleap ,n,Brlaver peelinfl sTrength. 
S on heaKSTlinear expansion coefnc.entwa|pe9ea^^ 

ran^ On the other hand, other spe^mens having ^'^'^^'^"r^'f'^^ moxioo mm. A vinyl-based adhesive for 
SSed p^r^tdfunher cut into 3sh^^^^^^^ 

ness Of 0.5 « S a iecir^n for e««luadng ioim area. ^ o 05 % and a Bnear 

SSnlion coefficient of LIxiO'^A'C *"<I*^;^fSiln?SS However. ^^J^^.T^ 

^x"re?nr«-=^-^^^ 

..^^ <M>«-.e«9r^Arwtn oractical use. 



O after adhering to the suestmie anu 
which was satisfactory to practical use 

35 Example 2 



so 



laminated product consisting of ^.^^^^^^^Zl^r peeling stmngth was r^^"^^ ^ ^ ^ 

The «.me alass liber-relnfo«,ed PP sheet ^ !>«^|f^^^*'?^!Nl'S7oreS2^ 
fiber<einforcecl PP ^^^STJ^ te^^SSoS.. and compression molded for a ml~te un<^^^ 
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10 



19 



I • - ^«rr.««o -niP fiaecimens were cut from the resulting laminated product and 

adhering to the sut)strate and no problem was found at all. 
Exan^le 4 

25 Exannple 5 

«nd piessed so as to owam a soBdWed asphalt layer having athickness <>ms mm. A S'^.^^'J'^^^.TJ^^^ 
fJSSSStvith a pf«8ur« sensitlva adhesMa tayer«asthus obtained. The PP sheet 

r^^render^a adhesive layer bottom A t«o component curing type urethane raw -^^teni^. RIMSPRAY F 1000 
^TuScZ^J t^Mteul Chemi<!ia Inc.) was spayed on the fixed sheet with a »«teten mDong ^^'"^-^'^^5 
KS^redS GusmerCo. In USA) at «>mponent temperati«e of 60'n unda^^^^^ 

Ing to the substrate and quite f\o problem was IouimL 



J5 



Example 6 



10065, Thesan«*»afibe.«inforcedPPaheetasExamp.aiw^e^^^^^^^ 

m and was hortzontally fixed on a p«ywopd. A two u^rX spmylng pies- 

,000 (manalaotur|d t>y MStsui Chemlcala ?«^> «^'^„t ^TaSJ ^- USA) so as to 
su« 01 105 kg^anS by using a ooUeion '"''f SfP^™^'"^ ^ above spray- 

obtain a cured urathane-based realn layer having a tti^kness of i mm. Alter about rm minw 
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10 



rfa/* of the PP Sheet so as lo make thickness of 
ing the abo^ ur^thane materia, was thus obtained conslste.^ of threa laye« 

linear expansion coetfldent and warpage. dimensions of 300>c300 mm and 

SurtSercut into9 sneeta of IDe having dimanstons ^ thicKn«ss of 0.6 mm- 8uoe«w««y. 

SS^Ie^^^^:;- rs^^^ -was O and cuHano pn,b^ was *son«<.. 



15 



20 



25 



30 



gynntpte 7 

on heating. Bnear expansion coeffioent and ^^P^- a square hwing dimenstens of 30(b<300 mm and 

sr six^sr, y £ r^-sr o.« , . 



quite no problem was found. 
Example 8 



bxampie o 

,.K*. «f 30 airrfi- ecULE650l A (ipanutacnired by Toyobo Co.) was adhered to the 
pioni A polyester "«>«;«^"J^'^,t^iStel^^ spraylngto owain a teriUnated product constet- 

3udace otglesaftear^relnfo^ed PP ^Jfr^^f^^^^^^e ,J^^prooadu«8 were the aame as carried 
Ing of four Ityers as shown in Rgure 6 and having a thickness 

and no warpage was found al all. Thft evauianon Qjjpm^^i^^ ^ 



lem was found. 
Example d 



An«cr.eda.phanha.nga.o«en,n.p2;;^^^^^^ 
«> Vmm on one surteoe of the laminated prodiict obtelned ^£7- ^J^i^rtwr out on the retease paper and 
" iTv^en the motten asphalt was cooled and •"'^SfledtSl A^Sn^d p^ obtained had four layers 
p^ed so as to obtain 0^ mm In the ^'f^^^J'J^^^f^Z pS^ct mus ob«lned was cut Into file specimens 
as shown in Figure 7 and had athWcness of mm. The '^'"^'^^ coefnc'ient and warpage. 
and used for evaluattng a dimensional change on heattna ""^f ^ a square having dimensions 

* K Se^rately^a portion of the lamlneted P~^««j;"!,,«5f,JXfoS^^^ 

* Eoo mm ^d further ««.nto 9 ^'^^^ Si^^Z^^^^^^ mm so as to term a butlmg 
and these tiles were adhered to the canter ot ^ P^l™"'"^ 

Se each other to fom, a specimen fbr evaluating joint area. 
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Observed. 



W94 mm ana further cut wo 9 sheets of tile having "^^ j^oVXm on one surface of the tite- 

SuceesslveV. these coated tile* were ^^^^-^^^^ t^tomatoTforce^iolntTtie^^^^ 

to fonn deemnce of 4 mm eeeh ether and cur^d for 3 da/s Jo ™f '^^^ „c Vt3YOSlLICONCAUK TS- 

Width of 2 cm was adhered to the P^'g«'^°2,u«'J Sfh^yTn exoiTt.^T^^^^^^^^ ImmecJateV wiped the join, 

and caulkirg agent Qutte no peeling of the tila was observed. 
20 Comparative Example 1 

=s.=r«n4A 1 «iene carried Dut except that the urethane material was sprayed on the 



30 Comparative Exampte 2 



35 



lamination of polyester non-woven fabric on both surtaces or a rr- snis r « y 

dures were the same as Example 1. , . _, ^ ^ aHim-^rvQinnaichftnaeonheatlngof 0,l8%anda 

[00811 Aa Shown in Table l.the •^|^*«"g '^"^^"^^^ ^^^"^f!,^ ^1^^^^ 

^rtonoft«S.Jolntexposurawae««ndai-20^andte,geknockH«*«a80t«erv^ C 
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Ex. orComp. Ex. 



Dimensional 
change on heal- 
ing (%) 



Table 1 (contlmi ed) 

Warpage 



U near expansion 
coefficient Cx^O- 
5/*C) 



evaluation 




Joint-area 
evaluation 



Interlaying peel- 
ing strength 
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so 



Capabinty of HxploltfiaJon In Industry 

ity after appncation can b« achieved. "^"'^^^^ZZ «rf the Untion can be obtained without any k«sjt 
«nmn»ated by the effect of the invention. T^e "J™, p^...^ invention can extensively shon^n appljoa- 

pro!^ o?convent«onai "^^thane-based resinmateJ^L Furth«^ ^ ^^^^ application method 

i;;?Sr,a « .compared with the poured ij^nn^ 

ter ihe ur.thane4»a=ed resin noonng. That Is. "^^^'^^^^^f^^^.g. waO coverinfl «.d road p^/lng. 
laminated product otthe iiwentjon « sorted for Indoor ana ouw 

dahra 

V Alaminat.dp.ductcharactari.edby^aatinaaur^han^^^^ 
^ aXoftJormorelayer.,andha^gaCne^ 

slon ^Change ol 0.1 % or less "J^** *"*"2rr?ot5S2e22 ^as t^ Intersect fiber directions at right angles 
rasin layer la oblainad by laminating two ^^tSth surface of the ^suiting laminated prepreg. and 

or obtaiiad by further bminating a ^'"'""^VlSS^tn^nging a continuous relfondngfiberto 

aaidprap,«g%heathasathickne«.<;60to^^^^ «alce a volume tatloof aaid 

30 one direction and irnpregnating the arranged fiber wimnmerrnop 

reinforcing fiber 40 to 80 %. 

40 mm. . 
glass fibar and Ihe themtoplasBc resin « polypropylene. 

-r^*„oi,lm7«heremapres8u«*ens1th«adhe*^layar1afurtherlamiriatedontha 
6. Theteminatedprodu«accofdingtoetaim7,<rt»ranapres8u 
surface of the same ordBfefWtspectes of rasln layer. 

H- « tn H«;m 7 Wherein a non fabric is further laminated on the surface of the 
g The laminated product according to dalm 7, wherein a non-w 
same or dlflferent species of resin layer. 

^ 1 to 9 wharain the laminated produrt Is a sheet having a 

10. The laminated product according to anyone of da.ms 1 to 9, wh«r«n 
width of SO to 2,000 mm- 



39 
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11. The lam.n,«d product a^ording to anyone ot CaUns 1 to whe«ln t^e laminated product i. . tile having a side 
length ot 50 to 2,000 mm. 

with a sealing agent as joint treatment. 
13. A flooring matert-l conaWng ot the l-mlnated produot aaorting to anyone of Calms i to 9. 

10 



40 



55 
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figure 1 




figure 2 




figure 3 



figure 4 
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figure 5 




figure 6 




figure 7 
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INTERNATIONAL SEARCH 



REPORT 



pi^cC^^^^ B04Fl3/ie, E04FI5/1Q, 104 
« T^in^ apC\ or n^Mi U diBtifiiatini w dgg 

pnanasKAftCHED 



1940-1^99 



tX?CCMEHTSCONSPBimTOHEBELEVAIff 



atlk» of a«m=-i. with Wterti-, t M»^iOTri>^>°<^''''^' 

aP. 9-300521, A A,K. Cam^ i ^r . Hllsui TOa«« 
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Japanese patent otuce 
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